SHORT REPORTS
Chloramphenicol -resistant Salmonella typhimurium meningitis in an adult Salm?onella tvphimuiruoiz meningitis is virtually unknown in adults. ' We report such a case, complicated by chloramphenicol resistance of the organism and a preterminal cerebellar abscess.
Case report
A 65-yvear-old wonman with maturity-onset diabetes and a history of cholecystectomlly was admittcd to the infection unit with a three-day history of diarrhoea and vomiting. She was feverish (39 C), had a headache, and was confused, dehydrated, and semiconscious Xwith pronounccd ncekstiffncss.
Tlhcre was nystagmus oII horizontal and vertical gaze and mild left Horner's syndrome.
Lumbar puncture produced turbid cerebrospinal fluid with distinct polymorph pleocytosis (4-6 10'/1and a protcin concentration of over 10 gIl. Ccrcbrospinal fluid glucose concentration was 18-8 mmol/l (339 mg, 100 ml) and plasma glucosc 33-8 mmol/l (609 mg/100 ml). No organisms were seen on microscopy, but bacterial meningitis was diagnosed clinically and antimicrobial treatment started 'with high-dosage intravenous bolus benzylpcnicillin, gcntamicin, and metronidazole to cover a range of possibilitics.
Peripheral wlhite cell count was 12-3 109/1 with 800,, neutrophils. Radiographs of the chest, abdomen, pelvis, skull, and cervical and lumbar spine wcre normal. 13lood cultures were sterile but S typhi'muriutn, subsequently shlown to be phage type 204C, wvas isolated from cerebrospinal fluid and stools two days after admission. Treatment was then changed to chloramphcnicol. On the fifth day after admission, however, the organism was shown to be resistant to chloramphenicol with a minimal inhibitory concentration of greater than 32 mg'ml when tested by the plate diffusion method. Chloramphenicol was therefore stopped and definitive treatment with ampicillin and mCcillinam, to which the organism was sensitive, was begun. Until this time thcre had bcen little clinical improvement. Dcxamethasone and mannitol wcre also given and the hyperglyvcaemia was controlled with actrapid.
Shc responded slowly with restoration of consciousness and decreasing cerebrospinal fluid pleocytosis, becoming rational and free from headache, but developed left facial pain, impaired sensation over the left trigeminal ncrve dermatome, and a mild right hemiparesis. Radiographs of the internal auditory mcati and a computed tomographic scan proved normal. Recurrent bronchopulmonary and urinary infections arose with intragastric feeding and hcr ilndwelling cathetcr, but she was eventually mobiliscd and became cheerful, lucid, and ambulant. The left facial pain and Horner's syndrome persisted, but the right hemiparcsis resolvcd.
On the 80th hospital day she suddenly became comatose with neck stiffness and a dense right hemiplcgia. Subarachnoid haemorrhage from mycotic ancurysm was diagnoscd clinically and apparently substantiated bv bloodstained cerebrospinal fluid and xanthochromia. Despite recovery after treatmcnt with tranexamic acid, ampicillin, and dcxamethasone she relapsed 10 days later and died.
Necropsy disclosed residual basal meningitis and a left cerebellar abscess 4 cm in diameter from which S t_yphinzrion was cultured.
Comment
This patient was admitted with diarrhoea and meningitis due to S typhinurilum. The infection had been acquired by drinking unpasteurised milk from a herd infected with this strain. Seventeen other people also developed salmonellosis from this source.
S typhimurium is usually associated with self-limiting "gastroenteritis." Septicaemia is uncommon and meningitis exceptional, save in the premature infant.2 This patient's age, diabetes, and previous cholecystectomy possibly had a role in her severe illness. Other factors associated with a poor prognosis in bacterial meningitis include raised cerebrospinal fluid protein concentration and delay in starting correct treatment,3 both of which applied here. Correct treatment with high doses of ampicillin (intravenous and intrathecal) and mecillinam (intravenous) was not started until six days after her admission. Mecillinam has not to our knowledge been used in salmonella meningitis previously, though its use in salmonella endocarditis has been described.4
Despite a total of 300 g ampicillin and 50 g mecillinam our patient died with residual basal meningitis and an intracranial abscess, both recognised but rare complications of salmonellosis.'5 Their occurrence in this case highlights the problem in diagnosing salmonella meningitis and in eradicating the organism from the central nervous system. A 49-year-old vagrant Irish ex-labourer was admitted in a state of confusion, dishevelment, and dehydration. One year previously he reported the onset of muscular weakness, progressive bilateral deafness, tinnitus, and episodic vertigo. Neurological examination showed gross wasting and weakness of the small hand, calf, and deltoid muscles. The tympanic membranes were normal; there was no spontaneous nystagmus. Audiometry showed a trough-shaped 55 db bilateral recruiting deafness, and caloric testing bilateral canal hypofunction.
Biochemical evaluation (table) showed a reduced 25-OHD concentration, which was consistent with osteomalacia, probably due to inadequate dietary vitamin D intake. Results of cochlear tomography were normal, but skull radiography showed pronounced basilar impression. The temporal relation of the auditory and muscular symptoms suggested a direct correlaton. He discharged himself from hospital before treatment could be started. Conversion: SI to traditional units-calcium, inorganic phosphate: 1 mmol/l 2 mEq/l. Urea: 1 mmol/1v6 mg/100 ml. Creatinine: 1 sLmol/l 11 3 ,ug/100 ml. 25-OHD: 1 nmol/l = 0 4 ng/ml.
Results of preliminary biochemical evaluation and radiology in two patients

Comment
It is generally accepted that serum abnormalities of calcium, inorganic phosphate, alkaline phosphatase, and 25-hydroxycholecalciferol or 25-OHD may enable early osteomalacia to be diagnosed in the absence of radiological features of demineralisation. In the series of Dunnigan et al only 29%/ of children with biochemical evidence of rickets showed radiological abnormalities.2 Localised bone pain and muscle wasting are recognised symptoms of osteomalacia, but deafness has not been reported as a presenting feature.
Deficiency of vitamin D or its metabolic derivatives 25-hydroxycholecalciferol and 1,25-hydroxycholecalciferol may result directly in auditory dysfunction, or exert a secondary effect by disturbances of calcium metabolism. Calcium ions play an important part in membrane permeability. Active transport mechanisms that include ATPase activity, which maintain the differential biochemical integrity of the inner ear fluids vital for normal cochlear function, may be calcium dependent. In addition, ionised calcium is necessary for normal nerve function and deficiency may adversely affect transmission of the nerve action potentials generated by the cochlea. Retrocochlear deafness in hereditary vitamin-D-resistant rickets, due to secondary hyperparathyroidism causing osteosclerotic narrowing of the internal auditory canals, has been described.3
Basilar impression is a bony, vascular, and neural malformation in the craniocervical region that may be associated with deafness and episodic vertigo.4 The acquired type is rare but may occur secondary to osteomalacia.5 In case 2 we are not certain whether a direct relation between the two conditions existed as no other skeletal radiological abnormalities were present. Finally, demineralisation of the otic capsule may lead to secondary degenerative changes in the spiral ligament, stria vascularis, and cochlear hair cells. Whatever the mechanism, the threshold improvement in case 1 after treatment suggests a previously unrecognised causal correlation between vitamin D deficiency and cochlear deafness. 
